Objective This pilot study investigated the feasibility of delivering a package of community-based interventions for improving perinatal care using lady health workers (LHWs) and traditional birth attendants (Dais) in rural Pakistan. Methods The intervention was implemented in four of eight village clusters (315 villages, total population 138 600), while four served as a comparison group. The LHWs in intervention clusters received additional training focused on essential maternal and newborn care, conducted community education group sessions, and were encouraged to link up with local Dais. The intervention was delivered within the regular government LHW programme and was supported by the creation of voluntary community health committees. Findings In intervention villages, there were significant reductions from baseline in stillbirth (from 65.9 to 43.1 per 1000 births, P < 0.001) and neonatal mortality rates (from 57.3 to 41.3 per 1000 live births, P < 0.001). The proportion of deliveries conducted by skilled attendants at public sector facilities also increased, from 18% at baseline to 30%, while the proportion of home births decreased from 79% to 65%. A household survey indicated a higher frequency of key behaviours (e.g. early and exclusive breastfeeding, delayed bathing and cord care) in intervention villages. Conclusion The improved stillbirth and neonatal mortality rates observed indicate that community health workers (i.e. LHWs and Dais ) can be effective in implementing a community and outreach package that leads to improved home care practices by families, increased care-seeking behaviour and greater utilization of skilled care providers. These preliminary observations require confirmation in an adequately powered trial. 
Implementing community-based perinatal care: results from a pilot study in rural Pakistan Objective This pilot study investigated the feasibility of delivering a package of community-based interventions for improving perinatal care using lady health workers (LHWs) and traditional birth attendants (Dais) in rural Pakistan.
Methods The intervention was implemented in four of eight village clusters (315 villages, total population 138 600), while four served as a comparison group. The LHWs in intervention clusters received additional training focused on essential maternal and newborn care, conducted community education group sessions, and were encouraged to link up with local Dais. The intervention was delivered within the regular government LHW programme and was supported by the creation of voluntary community health committees. Findings In intervention villages, there were significant reductions from baseline in stillbirth (from 65.9 to 43.1 per 1000 births, P < 0.001) and neonatal mortality rates (from 57.3 to 41.3 per 1000 live births, P < 0.001). The proportion of deliveries conducted by skilled attendants at public sector facilities also increased, from 18% at baseline to 30%, while the proportion of home births decreased from 79% to 65%. A household survey indicated a higher frequency of key behaviours (e.g. early and exclusive breastfeeding, delayed bathing and cord care) in intervention villages. Conclusion The improved stillbirth and neonatal mortality rates observed indicate that community health workers (i.e. LHWs and Dais ) can be effective in implementing a community and outreach package that leads to improved home care practices by families, increased care-seeking behaviour and greater utilization of skilled care providers. These preliminary observations require confirmation in an adequately powered trial.
Background
Globally, some 4 million neonatal deaths occur each year, the majority within the first few days of birth in communities with poorly developed health systems. 1 There is evidence that a small number of effectively delivered interventions could substantially reduce newborn deaths in low-income communities.
2,3 Although a few, largescale, community-based randomized trials have been carried out, understanding of how these interventions can best be delivered in public health-care systems is limited. [3] [4] [5] [6] Consequently, there is an urgent need to evaluate the effectiveness of intervention programmes. 7 We developed a package of interventions for improving perinatal and newborn care that could be implemented by lady health workers (LHWs), traditional birth attendants (Dais) and members of the local community in rural Pakistan. Here we present our experience and the findings of a pilot study that involved implementing the package of interventions in a rural part of Sindh province, in preparation for a larger randomized trial. The trial is registered in the International Standard Randomised Controlled Trial Registry (ISRCTN16247511).
Methods

Study site
The Hala and Matiari subdistricts (hereafter called Hala), located 250 km north of Karachi, comprise two towns and 1400 villages with a population of 0.6 million. 
Pre-existing health infrastructure and services
In Pakistan, a typical district health infrastructure comprises basic health units, rural health centres and a referral hospital. However, in many rural settings, staffing levels are inadequate and referral systems function poorly. Almost 70% of births take place at home, usually attended by a Dai.
9 Basic health units do not function after 14:00 and some do not have trained medical staff. Current training programmes for public sector nurses and physicians place little emphasis on common early neonatal problems.
To address some of these limitations, the government of Pakistan introduced the Lady Health Workers (LHW) programme in 1994. Women from local communities, with at least 8 years of formal education, undergo 6 months of training to deliver care in the home, 10 and each LHW is responsible for a population of about 1000 (i.e. approximately 200 families). By the end of 2006, some 93 000 LHWs had been trained and they covered 60-70% of the rural population. The official stipend for LHWs is 1800 Pakistan rupees (approximately US$ 30) per month plus local travel costs. Although LHWs receive no training in delivering babies, they should liaise closely with Dais and medical staff at basic health units or rural health centres to monitor growth and to provide antenatal care, contraceptive advice and immunization services. An external evaluation of the LHW programme concluded that it was effective in delivering family planning services and immunization services and in the management of diarrhoea.
11,12
However, indicators of newborn care were not evaluated.
Development and implementation of the intervention package
We developed an intervention package that involved the community and the two main providers of primary care: the LHWs and Dais. The intervention consisted of three components:
LHW training in home-based newborn care
An enhanced module was developed in collaboration with the Directorate of Health for incorporation into the regular LHW training programme. It covered community mobilization, basic newborn care and group counselling. Box 1 lists the topics covered by both the standard LHW training programme and the additional module used in the intervention. Standard LHW training takes 18 months, including 3 months of lectures. Our training programme added an extra day every 3 months, making a total of 6 extra days. The LHWs were encouraged to identify all pregnant women in their area, to provide basic antenatal care and to work with the Dais to identify when the birth would occur. In addition, LHWs were encouraged to visit mothers at specific times: twice during pregnancy, within 24 hours of birth, and on days 3, 7, 14 and 28 after delivery. No resuscitation equipment or injectable antibiotics were provided, and only travel costs were reimbursed.
Dai training for basic newborn care
The Dais largely work independently of the public health sector. The last large-scale Dai training programme in Pakistan was conducted almost three decades ago but no system for supervision or follow-up was put in place. 13 We developed a 3-day voluntary training programme in basic newborn care for Dais, which included basic resuscitation and immediate newborn care. Only the cost of transport and meals was reimbursed. The Dais were also encouraged to attend LHW-led community education sessions. Training for LHWs and Dais was carried out between August and September 2003.
Community organization and mobilization and group education sessions
Two community mobilizers from Aga Khan University assisted LHWs in identifying community volunteers, who helped set up community health committees for maternal and newborn care in their villages in close liaison with LHWs. These committees supported LHWs in conducting 3-monthly group education sessions in the intervention villages and helped to establish an emergency transport fund for mothers and newborns. Sessions were attended by women of reproductive age, adolescent girls and older women. The LHWs used standard materials, specially developed flip charts and a two-part video docudrama on pregnancy and newborn care made in the local language to promote the knowledge and behaviour detailed in Box 1.
In communities in which the intervention package was not implemented, the LHW training programme continued as usual, with regular refresher sessions, but no attempt was made to link LHWs with the Dais. Special training in basic and intermediate newborn care was offered to all public-sector rural health centre and hospital-based medical and nursing staff, irrespective of whether the intervention was implemented in their community. All health-care facilities were provided with basic and intermediate newborn care equipment courtesy of the United Nations Children's Fund (UNICEF) in Sindh.
Data collection
In total, 24 village clusters were identified from the catchment areas of primary care facilities. They comprised the estimated sample required for the final cluster-randomized trial.
14 Each cluster contained a basic health unit or a rural health centre which provided the training base for the corresponding LHW. Eight clusters were randomly selected for this pilot study. A baseline household and facility survey was carried out in these eight clusters between May and June 2003 to assess their socioeconomic characteristics and baseline perinatal and neonatal mortality rates, which were based on all births and deaths in the preceding 12 months. Subsequently, the four clusters chosen to receive the intervention were matched with four control clusters for population size and birth and neonatal mortality rates.
In addition to the baseline survey, two further cross-sectional surveys of all households were conducted by a separate team in both the middle (June-July 2004) and at the end (August -September 2005) of the pilot study to collect data on births, deaths and care-seeking behaviour in the preceding 12 months. The LHWs also routinely recorded information on births and deaths. Information on referrals was collected from the LHWs, the Dais and community health committees, and a team of trained anthropologists carried out verbal and social autopsies of stillbirths and neonatal deaths.
Finally, in September 2005, a team of anthropologists undertook a more detailed survey of 400 randomly selected households from each study arm in which there had been a live birth in the preceding 12 months. This survey collected information on maternal knowledge and behaviour with regard to newborn care and on care provision by various care providers. Table 1 shows the baseline demographic and socioeconomic characteristics of the eight village clusters and which made it more difficult for project staff to communicate and build a consensus with health system managers and staff. However, more encouragingly, all LHWs in the study area remained in place.
Results
Effectiveness
This pilot study was not designed for statistical evaluation and, consequently, analysis of the intervention's impact was constrained by the small number of clusters. However, the data obtained are encouraging.
The records of LHWs and health facilities in the intervention clusters show that the proportion of births taking place at home declined in the intervention villages from 79% at baseline to 65% at the end of the study period (P = 0.01). This was largely explained by the increase in the proportion of births at which a skilled attendant in a public sector facility was present, which rose from 18% at baseline to 30% at the end of the study (P = 0.03; Fig. 1 ). The proportion of infants weighed and examined by a LHW within 48-72 hours of birth increased from 58% at baseline to 87% at the end of the study.
The average stillbirth rate at baseline in the intervention clusters was slightly higher than in control clusters, at 65.9 versus 58.1 per 1000, as was the average neonatal mortality rate, at 57.3 versus 52.2 per 1000 (Table 1) . Moreover, the stillbirth rate varied significantly across the eight clusters (range 48.3-90.5 per 1000; P = 0.04), but the neonatal mortality rate did not (range 40.8-70.9 per 1000; P = 0.33).
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In each of the four intervention clusters, stillbirth and neonatal mortality rates were lower following the intervention than before (Table 1 and  Table 2 ). The average stillbirth rate decreased from 65.9 to 43.1 per 1000 births (Mantel-Haenszel risk ratio: 0.66; 95% confidence interval, CI: 0.53-0.83; P < 0.001), while the neonatal mortality rate decreased from 57.3 to 41.3 per 1000 live births (MantelHaenszel risk ratio: 0.72, 95% CI: 0.56-0.91; P = 0.006). In control clusters, the pattern was less clear (Fig. 2) . The stillbirth rate was largely unchanged (Mantel-Haenszel risk ratio: 1.04; 95% CI: 0.84-1.30; P = 0.23) as was the neonatal mortality rate (Mantel-Haenszel risk ratio: 1.14; 95% CI: 0.91-1.44; P = 0.26). During the study, 13 maternal deaths were recorded in 5542 pregnancies; 5 in the 2932 pregnancies in the intervention clusters and 8 in the 2610 in the control clusters.
The survey of maternal knowledge and behaviour and care provision carried out in randomly selected villages after the intervention demonstrated important differences between intervention and control villages in terms of household behaviour and the care provided by LHWs (Table 3) . These data support the information obtained from LHWs on antenatal care, breastfeeding and postnatal visits. In particular, 21 households (5.3%) in the intervention villages reported that an LHW had been present at the delivery compared with only three (1.4%) in control villages. Moreover, 113 families (64.6%) in intervention villages reported that a LHW had visited them within a week of the birth, with 64 families (56.0%) being visited within the first 48 hours. Information was also available on 396 episodes of newborn illness that was recognized and treated by, or referred on by, an intervention LHW. Of these, 245 (62%) were managed successfully at home. Of the 151 sick newborns who were referred for treatment, we were able to track 109 (72%) who sought care in public sector facilities. It was not possible to track those referred to the private sector. Importantly, 150 women (38%) in the intervention villages who were interviewed reported that the village community health committee had played an important supportive and facilitative role during pregnancy and childbirth. 
Discussion
Notwithstanding the difficulties associated with the transfer of medical personnel, our data suggest that the intervention package influenced newborn care in the home and care-seeking behaviour. However, the study had several limitations that should be recognized.
Study limitations
Although village clusters in this pilot study were matched for mortality, public sector health facilities and Dais available, the groups differed in some important respects. In particular, the number of LHWs per inhabitant was higher in intervention villages. In addition, as routine data collection by LHWs was strengthened in the intervention clusters only, so as not to alter LHW behaviour in control villages, only limited data on LHW performance in control clusters were available. Although encouraging, the findings must be regarded as preliminary and need to be corroborated by the planned larger effectiveness trial, whose results are expected in late 2008. Nevertheless, these data are the first on the effectiveness of using existing health- Dais and linking them with existing health system staff, which led to a reduction in perinatal mortality. Our training programme for Dais was much less intensive and our intervention focused principally on community behaviour and LHW training. Although the overall number of skilled attendants in the area did not change during the period 2003-2005, the proportion of births at which skilled attendants within public sector facilities were present, especially in the main Hala referral hospital and in rural health centres in the catchment area, increased substantially in the intervention clusters. These findings support previous studies, which found that community support strategies and the creation of demand affect care-seeking behaviour and neonatal mortality.
5,17
Feasibility of strengthening the LHW programme
The LHW programme is the mainstay of primary care for reproductive health services in rural Pakistan. 11, 12, 18, 19 Our preliminary findings indicate that LHWs, working with traditional birth attendants and skilled care providers, can play a major role in implementing interventions that affect maternal and newborn care. As in northern Pakistan, our findings suggest that community group counselling sessions may be a powerful, low-cost and effective means of reaching a large number of women in rural settings and may also influence other community members. 20 The innovative use of information, education and communication materials and docudramas was consistent with the government's media policy for health education.
The survey of maternal knowledge and behaviour and care provision carried out in randomly selected villages at the end of the pilot study indicated that promising changes took place in key household behaviours and practices. These positive findings were also observed in Nepal where community support groups assisted by experienced community mobilizers conducted monthly group meetings in wards with an average population of 700-800.
21
In contrast, our intervention was less intensive as an average of one group session took place every 3 months per 1000 population as part of a routine health programme.
Conclusions
Our data provide evidence that newborn outcomes can be influenced by a package of interventions implemented using a community care and outreach strategy within the existing health-care system. 2, 3, 22 In contrast to other studies of domiciliary care, 4,23 no injectable antibiotic or resuscitation equipment was provided to LHWs since a referral system, though weak, did exist in the area. We did, however, strengthen training for staff working in primary and secondary health-care facilities in both intervention and control villages. The increased involvement of skilled attendants at public health facilities that was observed underscores the importance of strengthening the health-care system to complement the community-based approach. 
Resumen
Implantación de la atención perinatal comunitaria: resultados de un estudio piloto realizado en el Pakistán rural
Objetivo Se decidió investigar mediante un estudio piloto la viabilidad de la implantación efectiva de un paquete de intervenciones comunitarias de mejora de la atención perinatal basadas en el uso de trabajadoras sanitarias (lady health workers, LHW ) y parteras tradicionales (Dais) en el Pakistán rural. Métodos La intervención se llevó a cabo en cuatro de ocho grupos de aldeas (en total: 315 aldeas y 138 600 habitantes), utilizando los otros cuatro para comparar los resultados. Las trabajadoras sanitarias de los grupos de intervención recibieron capacitación adicional centrada en servicios esenciales de atención de la madre y el recién nacido, dirigieron sesiones de grupo de educación comunitaria, y fueron alentadas a estar en contacto con las Dais locales. La intervención se llevó a cabo en el marco del programa habitual de LHW del gobierno, y para apoyarla se crearon comités voluntarios de salud comunitaria.
Resultados En las aldeas de intervención se registraron reducciones considerables de las tasas de mortinatalidad (de 65,9 a 43,1 por 1000 nacimientos, P < 0,001) y de mortalidad neonatal (de 57,3 a 41,3 por 1000 nacidos vivos, P < 0,001) respecto a los valores basales. Además aumentó la proporción de partos atendidos por parteras cualificadas en centros del sector público, desde el 18% de referencia hasta un 30%, mientras que la proporción de partos domiciliarios disminuyó del 79% al 65%. Una encuesta de hogares mostró una mayor frecuencia de comportamientos cruciales (como por ejemplo la lactancia materna temprana y exclusiva, la posposición del primer baño y el manejo del cordón umbilical) en las aldeas de intervención. Conclusión La mejora observada en las tasas de mortinatalidad y mortalidad neonatal indica que los agentes de salud comunitarios (en este caso LHW y Dais ) pueden aplicar eficazmente un paquete de medidas comunitarias de extensión que propicie prácticas mejoradas de atención domiciliaria por las familias, una mayor búsqueda de atención y un mayor recurso a proveedores de atención especializados. Estas observaciones preliminares deberán ser confirmadas mediante un ensayo más robusto.
